In the Specification 

Kindly replace paragraph [0001] with the following: 
{Technical fieki lField 

Kindly replace paragraph [0003] with the following: 
{Background-art} 

Cosmetics with diverse functions are proposed recently. For example, they include cosmetics 
capable of easily keeping the skin healthy, capable of favorably adhering to the skin and capable of 
being easily washed away, cosmetics containing ingredients capable of preventing aging and 
keratinization such as collagen, hyaluronic acid, squalane and urea or an ingredient capable of 
preventing skin roughening such as allantoin, skin whitening cosmetics containing an ultraviolet 
absorber such as benzophenone or zinc oxide for preventing blackening, ephelides or freckles, or 
containing a melanin production inhibitor such as arbutin or squalane, or capable of activating skin 
cells, cosmetics containing a moisture retaining agent or moistening agent such as glycerol, 
hyaluronic acid, silicone or lanolin and capable of keeping the skin moist, fresh and youthful, 
cosmetics containing an organic substance and capable of keeping the intended cosmetic effect 
lasting longer, cosmetics capable of preventing the darkening or partial glistening of the skin, 
cosmetics capable of expressing quality such as transparency or color tone, etc. 

Kindly replace paragraphs [0025] through [0035] with the following: 
[Disclosur e of th e invention] Summary 
[Probl e ms to b e solved by th e inv e ntion] 

Th e obj e ct of this inv e ntion is to We provide compound solutions, emulsions and gels 
excellent in homogeneous dispersibility and in the long-term stability of dispersion and also 
excellent in the properties as cosmetics. 
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Furthermore, this inv e ntion we providers]] synthetic papers composed of nanofibers not 
limited in the form or polymer used, allowing a wide range of application and small in the 
irregularity of single fiber diamete r. This inv e ntion also provid e s , and a production method thereof. 
[Moans for solving th e probl e ms] 

To solv e th e afor e said probl e ms, this inv e ntion has th e following constitutions. Thus, we 
provide the following: 

(1) A compound solution comprising disarranged fibers made of a thermoplastic 
polymer, and of 1 to 500 nm in the number average single fiber diameter and 60% or more in 
the sum Pa of single fiber ratios, and a solvent. 

(2) A compound solution comprising disarranged fibers made of a thermoplastic 
polymer, and of 1 to 200 nm in the number average single fiber diameter and 60% or more in 
the sum Pa of single fiber ratios, and a solvent. 

(3) A compound solution, according to said (1) or (2), wherein the index Pb of extremal 
coefficient of single fiber diameters expressing the rate of the fibers falling within a range of 
plus and minus 15 nm from the number average single fiber diameter defined as the median 
is 50% or more. 

(4) A compound solution, according to any on e of said (1) through (3) , wherein the 
solvent is at least one selected from the group consisting of water, oils and organic solvents. 

(5) A compound solution, according to any on e of said ( 1 ) through ( 4 ) or (2), wherein the 
freeness of the disarranged fibers is 350 or less. 

(6) A compound solution, according to any one of said (1) through (5) , wherein the 
content of the disarranged fibers is 5 wt% or less. 
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£7) A compound solution, according to said (6), wh e rein th e cont e nt of th e disarrang e d 

fibers is 0.0001 to 1 wt%. 

(S) A compound solution, according to any on e of said (1) through (7), wh e r e in th e 

disarrang e d fib e rs ar e short fib e rs with a fib e r l e ngth of 5 mm or l e ss. 

(9) A compound solution, according to any on e of said (1) through (7), wh e r e in th e 

disarrang e d fib e rs ar e s hort fib e rs with a fiber l e ngth of 0.05 to 2 mm. 

(4-0) — A compound solution, according to any one of said (1) through (9), wh e r e in th e 

th e rmoplastic polym e r is at l e ast on e s e l e ct e d from th e group consisting of poly e st e rs, 

polyamid e s, polyol e fins, polyph e nylen e sulfid e , ph e nol resins, polyacrylonitril e , polyvinyl 

alcohol, polysulfon e s, polyur e than e s, fluorin e bas e d polym e rs and th e ir d e rivativ e s. 

£44) — A compound solution, according to any on e of said (1) through (10), which furth e r 

contains a disp e rsing agent. 

£13) — A compound solution, according to said (11), wh e r e in the cont e nt of th e disp e rsing 
agent is 0.00001 to 20 wt%. 

£44) — A compound solution, according to said (11), wh e r e in the content of th e dispersing 
agent is 0.0001 to 5 wt%. 

£44) — A compound solution, according to any on e of said (1 1) through (13), wher e in th e 
dispersing agent is at l e ast on e s e l e ct e d from the group consisting of nonionic disp e rsing 
ag e nts, anionic dispersing agent s and cationic dispersing ag e nts. 

£45) — A compound solution, according to said (1 4 ), wh e r e in th e z e ta potential of th e 
disarrang e d fibers is in a rang e from 5 to +5 mV, and th e dispersing agent is a nonionic 
disp e rsing ag e nt. 
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(16) — A compound solution, according to said (1 4 ), wher e in th e z e ta pot e ntial of th e 
disarranged fibers is 100 mV to loss than 5 mV, and th e disp e rsing ag e nt is an anionic 
disp e rsing agent. 

£W) — A compound solution, according to said (1 4 ), wh e r e in th e z e ta pot e ntial of th e 
disarrang e d fib e rs is more than +5 mV to 100 mV, and th e disp e rsing agent is a cationic 
disp e rsing ag e nt 

(1-8) — A compound solution, according to any one of said (11) through (17), wh e rein th e 
mol e cular weight of th e disp e rsing ag e nt is 1000 to 50000. 

(1-9) — An e mulsion comprising disarrang e d fib e rs mad e of a th e rmoplastic polym e r, and of 
1 to 500 nm in th e numb e r av e rag e singl e fiber diam e ter and 60% or mor e in th e sum Pa of 
s ingl e fib e r ratios, and a solv e nt. 

(20) — An e mulsion comprising disarrang e d fib e rs made of a thermoplastic polym e r, and of 
1 to 200 nm in th e numb e r av e rag e singl e fib e r diamet e r and 60% or mor e in th e sum Pa of 
singl e fib e r ratios, and a solvent. 

(2+) — An e mulsion, according to said (19) or (20), wh e r e in th e ind e x Pb of e xtr e mal 
coeffici e nt of the singl e fib e r diam e ters e xpr e ssing th e rat e of th e fib e rs falling within a rang e 
of plus and minus 15 nm from th e number av e rag e singl e fib e r diam e ter d e fin e d as th e 
median is 50% or mor e . 

(22) — An e mulsion, according to any on e of said (19) through (21), wh e r e in th e solvent is at 
l e ast on e s e l e ct e d from th e group consisting of water, oils and organic solv e nts. 

(23) — An e mulsion, according to any on e of said (19) through (22), wh e rein th e fr ee n e ss of 
th e disarrang e d fib e rs is 350 or less. 
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(24) — An e mulsion, according to any one of said (19) through (23), wh e r e in th e content of 
th e disarrang e d fib e rs is 5 wt% or l e ss. 

(2#) — An e mulsion, according to any one of said (19) through (23), wh e rein th e cont e nt of 
th e disarranged fib e rs is 0.0001 to 1 wt%. 

(26) — An e mul s ion, according to said (19) through (25), wh e r e in the disarrang e d fib e rs are 
short fibers with a fib e r l e ngth of 5 mm or l e ss. 

(22) — An e mulsion, according to said (26), wh e r e in th e disarrang e d fibers ar e short fibers 
with a fib e r l e ngth of 0.05 to 0.8 mm. 

(28) — An emulsion, according to any on e of said (19) through (27), wh e r e in th e 
th e rmoplastic polym e r is at l e ast on e s e l e ct e d from th e group consisting of poly e sters, 
polyamid e s, polyol e fins, polyph e nyl e n e sulfid e , phenol r e sins, polyacrylonitril e , polyvinyl 
alcohol, polysulfon e s, polyur e than e s, fluorin e bas e d polym e rs and th e ir d e rivativ e s. 

(29) — An e mulsion, according to any one of said (19) through (28), which furth e r contains a 
disp e r s ing ag e nt. 

(30) — An e mulsion, according to said (29), wherein th e cont e nt of th e disp e rsing ag e nt is 
0.00001 to 20wt%. 

(34) — An e mulsion, according to said (29), wherein th e content of th e disp e rsing ag e nt is 
0.0001 to 5 wt%. 

(32) — An e mulsion, according to any on e of said (29) through (31), wh e r e in th e dispersing 
ag e nt is at l e ast on e select e d from th e group consisting of nonionic disp e rsing ag e nts, anionic 
dispersing ag e nts and cationic disp e rsing ag e nts. 

(33) — An emulsion, according to said (32), wher e in th e zeta potential of the disarrang e d 
fibers is in a rang e from 5 to +5 mV, and the dispersing ag e nt is a nonionic dispersing ag e nt. 
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(34) — An e mulsion, according to said (32), wher e in th e z e ta pot e ntial of th e di s arrang e d 
fib e rs is 1 00 mV to l e ss than 5 mV, and th e disp e rsing ag e nt is an anionic disp e r s ing ag e nt. 

(35) — An e mulsion, according to said (32), wh e r e in th e z e ta potential of th e disarrang e d 
fib e rs is more than +5 mV to 1 00 mV, and th e disp e rsing ag e nt is a cationic dispersing ag e nt. 

(36) — An e mulsion, according to any on e of said (29) through (35), wh e r e in th e mol e cular 
w e ight of th e disp e rsing ag e nt is 1000 to 50000. 

(33) — A g e l compri s ing disarrang e d fibers mad e of a th e rmoplastic polym e r, and of 1 to 500 
nm in th e number av e rag e singl e fib e r diam e t e r and 60% or mor e in th e sum Pa of singl e 
fib e r ratios, and a s olv e nt. 

(38) — A g e l compri s ing disarrang e d fib e rs mad e of a th e rmoplastic polym e r, and of 1 to 200 
nm in th e numb e r av e rag e s ingl e fib e r diam e t e r and 60% or mor e in th e sum Pa of singl e 
fib e r ratios, and a solv e nt. 

(39) — A g e l, according to said (37) or (38), wh e r e in the ind e x Pb of e xtr e mal co e ffici e nt of 
th e singl e fib e r diam e t e rs e xpr e ssing th e rate of th e fib e rs falling within a range of plus and 
minus 1 5 nm from th e number av e rag e singl e fib e r diam e ter defin e d as th e m e dian is 50% or 
mor e . 

(40) — A g e l, according to any on e of said (37) through (39), wh e r e in th e solvent is at l e ast 
one s e l e cted from th e group consisting of wat e r, oils and organic solv e nts. 

(41) — A g e l, according to any on e of said (37) through ( 4 0), wh e r e in th e fr e en e ss of th e 
disarrang e d fib e rs is 350 or less. 

(42) — A g e l, according to any on e of said (37) through ( 4 1), wh e r e in the cont e nt of th e 
disarrang e d fib e rs is 30 wt% or less. 



8 



(43) — A g e l, according to said ( 4 2), wherein th e content of th e disarrang e d fib e rs is 1 to 5 

VV I / o. 

(44) — A g e l, according to said (37) through ( 4 3), wher e in th e disarrang e d fib e rs ar e short 
fib e rs with a fiber l e ngth of 5 mm or l e ss. 

(4#) — A g e l, according to any on e of said (44), wh e r e in th e disarrang e d fibers ar e short 
fib e rs with a fib e r l e ngth of 0.2 to 1 mm. 

(46) — A g e l, according to any on e of said (37) through ( 4 5), wh e r e in the thermoplastic 
polym e r is at least on e s e l e ct e d from th e group consisting of poly e st e rs, polyamid e s, 
polyol e fins, polyph e nyl e n e sulfid e , ph e nol r e sins, polyacrylonitril e , polyvinyl alcohol, 
polysulfon e s, polyurethan e s, fluorin e bas e d polymers and their derivativ e s. 

(47) — A g e l, according to any on e of said (37) through ( 4 6), which further contains a 
disp e rsing ag e nt. 

(48) — A g e l, according to said ( 4 7), wh e r e in th e cont e nt of th e disp e rsing ag e nt is 0.00001 
to 20 wt%. 

(49) — A g e l, according to said ( 4 7), wh e r e in th e cont e nt of the disp e rsing agent is 0.0001 to 
5 wt%. 

(50) — A g e l, according to any on e of said ( 4 7) through ( 4 9), wh e r e in th e dispersing ag e nt is 
at l e ast on e s e l e ct e d from th e group consisting of nonionic disp e rsing ag e nts, anionic 
dispersing ag e nts and cationic dispersing ag e nts. 

(#4) — A g e l, according to said (50), wh e rein th e zeta potential of th e disarranged fibers is in 
a rang e from 5 to +5 mV, and th e disp e rsing agent is a nonionic disp e rsing ag e nt. 
(53) — A g e l, according to said (50), wher e in th e z e ta potential of the disarranged fibers is 
100 mV to l e ss than 5 mV, and the dispersing ag e nt is an anionic dispersing agent. 
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(53) — A g e l, according to said (50), wh e r e in th e z e ta pot e ntial of th e disarrang e d fib e rs is 
more than +5 mV to 100 mV, and th e disp e rsing ag e nt is a cationic dispersing ag e nt. 

(54) — A g e l, according to any on e of said ( 4 7) through (53), wh e r e in th e mol e cular w e ight 
of th e dispersing agent is 1000 to 50000. 

(55) — A cosm e tic comprising the compound solution, e mulsion or g e l as s e t forth in any one 
of said (1) through (5 4 ). 

(56) — A paint comprising th e compound solution, e mulsion or g e l as s e t forth in any on e of 
said (1) through (5 4 ). 

(57) — A m e thod for producing th e compound solution, emulsion or g e l as s e t forth in any 
on e of said (1) through (5 4 ), comprising th e s t e p of dir e ctly b e ating a fib e r aggr e gat e in at 
l e ast on e s e l e cted from th e group consisting of wat e r, oils and organic solv e nts. 

(58) — A nanofiber synth e tic pap e r comprising disarrang e d nanofib e rs of a th e rmoplas tie 
polym e r of 1 to 500 nm in the numb e r av e rag e single fib e r diamet e r and 60% or mor e in the 
sum Pa of singl e fib e r ratios. 

(59) — A nanofib e r synth e tic pap e r, according to said (58), which compris e s disarrang e d 
nanofib e rs of a thermoplastic polym e r of 1 to 200 nm in th e numb e r av e rage singl e fib e r 
diamet e r and 60% or mor e in th e s um Pa of singl e fib e r ratios. 

(60) — A nanofib e r synth e tic pap e r, according to said (58) or (59), wh e r e in th e ind e x Pb of 
e xtr e mal co e ffici e nt of th e singl e fib e r diam e t e rs e xpr e ssing th e rat e of th e fib e rs falling 
within a rang e of plus and minus 15 nm from th e numb e r av e rag e singl e fib e r diam e t e r 
d e fin e d as th e m e dian is 50% or mor e . 

(61) — A nanofib e r synthetic pap e r, according to any on e of said (58) through (60), wh e r e in 
th e fr ee n e ss of the disarrang e d nanofibers is 350 or l ess . 
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(62) — A nanofib e r synth e tic pap e r, according to any on e of said (58) through (61), which 
has a w e ight p e r unit ar e a of 50 g/m a or l e ss. 

(65) — A nanofib e r synth e tic pap e r, according to any one of said (5 8 ) through (62), which 
has a thickn e ss of 10 )im or more. 

(64) — A nanofib e r synthetic pap e r, according to any on e of said (58) through (63), which 
has a d e nsity of 0.3 g/cm* or less. 

(6§) — A nanofib e r synthetic paper, according to any on e of said (58) through (6 4 ), which 
has a number av e rag e por e ar e a of 1 fim 3 or l e ss. 

(66) — A nanofib e r synth e tic pap e r, according to any on e of said (58) through (65), which 
has an air p e rm e ability of 30 cc/cm 2 /s e c or l e ss. 

(67) — A nanofib e r synth e tic paper, according to any on e of said (58) through (66), wh e r e in 
th e numb e r of hol e s with a diam e ter of 50 (im or mor e passing through from th e front sid e to 
th e r e v e r se sid e of th e synthetic paper is 0 to 1000 hol e s/cm t 

(68) — A nanofib e r synthetic paper, according to any on e of said (58) through (67), which 
has a surfac e smoothness of 300 s e conds or mor e . 

(69) — A nanofiber synth e tic paper, according to any on e of said (58) through (68), wher e in 
th e th e rmoplastic polym e r constituting th e disarrang e d nanofibers has a m e lting point of 
165°C or higher. 

(70) — A nanofib e r synth e tic pap e r, according to any on e of said (58) through (69), wher e in 
the th e rmoplastic polymer constituting th e disarrang e d nanofibers is at least on e select e d 
from th e group consisting of polyesters, polyamides, polyolefins, polyph e nylen e sulfid e , 
ph e nol r e sins, polyacrylonitrile, polyvinyl alcohol, polysulfon e s, polyurethanes, fluorin e 
bas e d polym e rs and th e ir d e rivativ e s. 
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(74) — A nanofiber synth e tic pap e r, according to any on e of said (58) through (70), which 
furth e r contains at l e ast 5 wt% or more of oth e r fibers with a numb e r av e rag e single fib e r 
diam e t e r of 1 jim or mor e . 

(73) — A nanofib e r synth e tic paper, according to any on e of said (58) through (70), which 
furth e r contains other fib e rs with a numb e r av e rag e s ingl e fib e r diam e t e r of 1 \im or mor e , 
and 3 wt% or less of th e disarrang e d nanofib e rs. 

(75) — A nanofib e r synth e tic pap e r, according to any on e of said (58) through (70), wh e r e in 
th e disarrang e d nanofibers ar e laminat e d on a substrat e . 

(74) — A nanofib e r synth e tic pap e r, according to said (73), wher e in th e substrat e is s e l e ct e d 
from a woven fabric, knitt e d fabric, nonwov e n fabric and foam. 

(75) — A compound synth e tic pap e r comprising th e nanofib e r synthetic pap e r as s e t forth in 
any one of said (58) through (7 4 ). 

(76) — A mold e d synth e tic pap e r comprising th e nanofib e r synth e tic pap e r as s et forth in any 
one of said (58) through (7 4 ). 

(77) — A filt e r comprising the nanofib e r synth e tic pap e r as s e t forth in any on e of said (58) 
through (74). 

(78) — A separator comprising the nanofib e r synth e tic pap e r as s e t forth in any on e of said 
(58) through (71). 

(79) — An abrasiv e compri s ing th e nanofib e r synth e tic pap e r as set forth in any on e of said 
(58) through (71). 

(80) — A m e dical product comprising th e nanofib e r synth e tic pap e r as s e t forth in any on e of 
said (58) through (71). 
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(S±) — A circuit board comprising th e nanofib e r synth e tic pap e r as s e t forth in any on e of 
said (58) through (74). 

(82) — A method for producing a nanofibor synth e tic pap e r by forming a pap e r sh ee t from a 
disp e rsion of b e at e n short nanofib e rs, characteriz e d in that the pap e r she e t is form e d without 
using a bind e r. 

(83) — A m e thod for producing a nanofibor synth e tic pap e r, charact e riz e d in that oth e r fibers 
with a numb e r av e rag e singl e fib e r diam e ter of 1 \im or mor e are proc e ssed to form a pap e r 
sh ee t using disarrang e d nanofibers as a bind e r. 

(84) A compound solution, according to said (1), wherein the disarranged fibers are short 
fibers with a fiber length of 5 mm or less. 

(85) A compound solution, according to said (1), wherein the thermoplastic polymer is at 
least one selected from the group consisting of polyesters, polvamides, polyolefins, 
polvphenylene sulfide, phenol resins, polyacrylonitrile, polyvinyl alcohol polvsulfones, 
polyurethanes, fluorine-based polymers and their derivatives. 

(86) A compound solution, according to said (1), which further contains a dispersing 
agent. 

(87) A compound solution, according to said (86), wherein the content of the dispersing 
agent is 0.00001 to 20 wt%. 

(88) A compound solution, according to said ( 86), wherein the dispersing agent is at least 
one selected from the group consisting of nonionic dispersing agents, anionic dispersing 
agents and cationic dispersing agents. 
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(89) A compound solution, according to said (88), wherein the zeta potential of the 
disarranged fibers is in a range from -5 to +5 mV, and the dispersing agent is a nonionic 
dispersing agent. 

(90) A compound solution, according to said (88), wherein the zeta potential of the 
disarranged fibers is -100 mV to less than -5 mV, and the dispersing agent is an anionic 
dispersing agent. 

(91) A compound solution, according to said (88), wherein the zeta potential of the 
disarranged fibers is more than +5 mV to 100 mV, and the dispersing agent is a cationic 
dispersing agent. 

(92) A compound solution, according to said (86), wherein the molecular weight of the 
dispersing agent is 1000 to 50000. 

(93) An emulsion comprising disarranged fibers made of a thermoplastic polymer, and of 
1 to 500 nm in the number average single fiber diameter and 60% or more in the sum Pa of 
single fiber ratios, and a solvent. 

(94) An emulsion comprising disarranged fibers made of a thermoplastic polymer, and of 
1 to 200 nm in the number average single fiber diameter and 60% or more in the sum Pa of 
single fiber ratios, and a solvent. 

(95) An emulsion, according to said (93) or (94), wherein the index Pb of extremal 
coefficient of the single fiber diameters expressing the rate of the fibers falling within a range 
of plus and minus 15 nm from the number average single fiber diameter defined as the 
median is 50% or more. 

( 96) An emulsion, according to said (93). wherein the solvent is at least one selected from 
the group consisting of water, oils and organic solvents. 
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(97) An emulsion, according to said (93) or (94), wherein the frecness of the disarranged 
fibers is 350 or less. 

(98) An emulsion, according to said (93), wherein the content of the disarranged fibers is 5 
wt% or less. 

(99) An emulsion, according to said (93), wherein the disarranged fibers are short fibers 
with a fiber length of 5 mm or less. 

(100) An emulsion, according to said (93), wherein the thermoplastic polymer is at least 
one selected from the group consisting of polyesters, polvamides, polvolefins, polvphenvlene 
sulfide, phenol resins, polyacrylonitrile, polyvinyl alcohol, polysulfones, polyurethanes, 
fluorine-based polymers and their derivatives. 

(101) An emulsion, according to said (93), which further contains a dispersing agent. 

( 1 02) An emulsion, according to said (101), wherein the content of the dispersing agent is 
0.00001 to 20 wt%. 

(103) An emulsion, according to said (101), wherein the dispersing agent is at least one 
selected from the group consisting of nonionic dispersing agents, anionic dispersing agents 
and cationic dispersing agents. 

(104) An emulsion, according to said (103), wherein the zeta potential of the disarranged 
fibers is in a range from -5 to +5 mV, and the dispersing agent is a nonionic dispersing agent. 

(105) An emulsion, according to said (103), wherein the zeta potential of the disarranged 
fibers is -100 mV to less than -5 mV, and the dispersing agent is an anionic dispersing agent. 

(106) An emulsion, according to said (103), wherein the zeta potential of the disarranged 
fibers is more than +5 mV to 100 mV, and the dispersing agent is a cationic dispersing agent. 
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( 1 07) An emulsion, according to said (101), wherein the molecular weight of the dispersing 
agent is 1000 to 50000. 

( 1 08) A gel comprising disarranged fibers made of a thermoplastic polymer, and of 1 to 500 
nm in the number average single fiber diameter and 60% or more in the sum Pa of single 
fiber ratios, and a solvent. 

(1 09) A gel comprising disarranged fibers made of a thermoplastic polymer, and of 1 to 200 
nm in the number average single fiber diameter and 60% or more in the sum Pa of single 
fiber ratios, and a solvent. 

(110) A gel, according to said ( 1 08) or ( 1 09), wherein the index Pb of extremal coefficient 
of the single fiber diameters expressing the rate of the fibers falling within a range of plus 
and minus 15 nm from the number average single fiber diameter defined as the median is 
50% or more. 

(111) A gel, according to said (108), wherein the solvent is at least one selected from the 
group consisting of water, oils and organic solvents. 

(112) A gel, according to said ( 1 08) or ( 1 09), wherein the freeness of the disarranged fibers 
is 350 or less. 

(113) A gel, according to said (108), wherein the content of the disarranged fibers is 30 
wt% or less. 

(1 14) A gel, according to said (108), wherein the disarranged fibers are short fibers with a 
fiber length of 5 mm or less. 

(115) A gel, according to said (108), wherein the thermoplastic polymer is at least one 
selected from the group consisting of polyesters, polyamides, polvolefins, polvphenvlene 
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sulfide, phenol resins, polvacrylonitrile, polyvinyl alcohol polysulfones, polyurethanes, 
fluorine-based polymers and their derivatives. 

(116) A gel, according to said (108), which further contains a dispersing agent. 

(117) A gel, according to said (116), wherein the content of the dispersing agent is 0.00001 
to 20 wt%. 

(118) A gel, according to said (116), wherein the dispersing agent is at least one selected 
from the group consisting of nonionic dispersing agents, anionic dispersing agents and 
cationic dispersing agents. 

(119) A gel, according to said (118), wherein the zeta potential of the disarranged fibers is 
in a range from -5 to +5 mV, and the dispersing agent is a nonionic dispersing agent. 

(1 20) A gel, according to said (118), wherein the zeta potential of the disarranged fibers is - 
100 mV to less than -5 mV, and the dispersing agent is an anionic dispersing agent. 

(121) A gel, according to said (118), wherein the zeta potential of the disarranged fibers is 
more than +5 mV to 100 mV, and the dispersing agent is a cationic dispersing agent. 

(122) A gel, according to said (116), wherein the molecular weight of the dispersing agent 
is 1000 to 50000. 

(123) A cosmetic comprising the compound solution, emulsion or gel as set forth in said 
01 

(124) A cosmetic comprising the emulsion as set forth in said (93). 

(125) A cosmetic comprising the gel as set forth in said (108). 

(126) A paint comprising the compound solution as set forth in said (1). 

(127) A paint comprising the emulsion as set forth in said (93). 

(128) A paint comprising the gel as set forth in said (108). 
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(129) A method for producing the compound solution as set forth in said (1), comprising 
the step of directly beating a fiber aggregate in at least one selected from the group consisting 
of water, oils and organic solvents. 

(130) A method for producing the emulsion as set forth in said (93), comprising the step of 
directly beating a fiber aggregate in at least one selected from the group consisting of water, 
oils and organic solvents. 

(131) A method for producing the gel as set forth in said (108), comprising the step of 
directly beating a fiber aggregate in at least one selected from the group consisting of water, 
oils and organic solvents. 

(132) A nanofiber synthetic paper comprising disarranged nanofibers of a thermoplastic 
polymer of 1 to 500 nm in the number average single fiber diameter and 60% or more in the 
sum Pa of single fiber ratios. 

(133) A nanofiber synthetic paper, according to said (58), which comprises disarranged 
nanofibers of a thermoplastic polymer of 1 to 200 nm in the number average single fiber 
diameter and 60% or more in the sum Pa of single fiber ratios. 

( 1 34) A nanofiber synthetic paper, according to said (132) or (133), wherein the index Pb of 
extremal coefficient of the single fiber diameters expressing the rate of the fibers falling 
within a range of plus and minus 15 nm from the number average single fiber diameter 
defined as the median is 50% or more. 

(135) A nanofiber synthetic paper, according to said ( 1 32) or (133). wherein the freeness of 
the disarranged nanofibers is 350 or less. 

(136) A nanofiber synthetic paper, according to said (132), which has a weight per unit area 
of 50 g/m 2 or less. 
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(137) A nanofiber synthetic paper, according to said ( 1 32). which has a thickness of 1 0 |om 
or more. 

(138) A nanofiber synthetic paper, accordingto said (132), which has a density of 0.3 g/cm 3 
or less. 

(139) A nanofiber synthetic paper, according to said (132), which has a number average 
pore area of 1 (W or less. 

(140) A nanofiber synthetic paper, according to said (132) or (133), which has an air 
permeability of 30 cc/cm 2 /sec or less. 

(141) A nanofiber synthetic paper, according to said (132), wherein the number of holes 
with a diameter of 50 |im or more passing through from the front side to the reverse side of 
the synthetic paper is 0 to 1000 holes/cm 2 . 

(142) A nanofiber synthetic paper, according to said (132) or (133), which has a surface 
smoothness of 300 seconds or more. 

(143) A nanofiber synthetic paper, according to said (132), wherein the thermoplastic 
polymer constituting the disarranged nanofibers has a melting point of 165°C or higher. 

(144) A nanofiber synthetic paper, according to said (132), wherein the thermoplastic 
polymer constituting the disarranged nanofibers is at least one selected from the group 
consisting of polyesters, polvamides, polvolefins, polyphenvlene sulfide, phenol resins, 
polyacrylonitrile, polyvinyl alcohol, polysulfones, polyurethanes, fluorine-based polymers 
and their derivatives. 

(145) A nanofiber synthetic paper, according to said (132), which further contains at least 5 
wt% or more of other fibers with a number average single fiber diameter of 1 (im or more. 

19 



(146) A nanofiber synthetic paper, according to said (132), which further contains other 
fibers with a number average single fiber diameter of 1 urn or more, and 3 wt% or less of the 
disarranged nanofibers. 

(147) A nanofiber synthetic paper, according to said (132), wherein the disarranged 
nanofibers are laminated on a substrate. 

(148) A nanofiber synthetic paper, according to said (147), wherein the substrate is selected 
from a woven fabric, knitted fabric, nonwoven fabric and foam. 

( 1 49) A compound synthetic paper comprising the nanofiber synthetic paper as set forth in 
said (132). 

(150) A molded synthetic paper comprising the nanofiber synthetic paper as set forth in said 
(132). 

(151) A filter comprising the nanofiber synthetic paper as set forth in said (132). 

(152) A separator comprising the nanofiber synthetic paper as set forth in said (132). 

(153) An abrasive comprising the nanofiber synthetic paper as set forth in said (132). 

(1 54) A medical product comprising the nanofiber synthetic paper as set forth in said (1 32). 

(155) A circuit board comprising the nanofiber synthetic paper as set forth in said (132). 

(156) A method for producing a nanofiber synthetic paper by forming a paper sheet from a 
dispersion of beaten short nanofibers, characterized in that the paper sheet is formed without 
using a binder. 

(157) A method for producing a nanofiber synthetic paper, characterized in that other fibers 
with a number average single fiber diameter of 1 ^im or more are processed to form a paper 
sheet using disarranged nanofibers as a binder. 
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[Eff e cts of the inv e ntion] 

According to th e pr e s e nt inv e ntion, in th e r e c e nt fi e lds of cosm e tics, m e dical articl e s, e tc., 
sinc e nanofib e rs are mix e d in a compound solution, e mulsion or g e l r e sp e ctiv e ly, microparticl e s and 
nanoparticl e s s uch as pr e cious m e tal particl e s, m e tal oxid e particl e s or polymer particl e s of 1 )im or 
l e ss can b e homog e n e ously disp e rs e d and th e disp e rsion can b e stabiliz e d for a long p e riod of tim e . 

Furth e rmor e , if a cosm e tic product containing conv e ntional fib e rs with a diamet e r of mor e 
than s e v e ral micromet e rs is us e d, the us e r f e els gritty. So, such fib e rs cannot be practically us e d in 
cosm e tics. How e v e r, th e nanofib e rs of this inv e ntion ar e thinn e r than the wrinkl e cr e as e s of the skin 
surfac e and hav e good affinity with th e skin, b e ing abl e to giv e a soft and natural touch to th e skin. 
Th e nanofib e rs contain e d in a cosm e tic product can k ee p th e cosm e tic product good in s lipp e rin e ss, 
wat e r r e t e ntion, moistur e r e t e ntion, smooth spreadability and packing prop e rty and can k ee p it lasting 
long e r, b e ing abl e to provid e functions unavailabl e from th e conv e ntional fib e rs. Th e r e for e , for 
using th e f e atur e s of nanofib e rs such as v e ry small thickn e ss and v e ry larg e sp e cific surfac e ar e a, th e 
nanofib e rs of this inv e ntion can b e appli e d to num e rous cosm e tic it e ms such as toil e t wat e rs, lotions, 
liquid foundation s , s hampoos, rins e s, e mulsions, cold cr e ams, cl e ansing cr e ams, shaving cr e ams, 
hair cr e ams, pack g e l s , ointm e nt g e ls, hairdr es sing g e ls, fac e washing g e ls, soap g e ls and pack 
mat e rials. 

Furth e rmor e , such e ff e cts as dispersibility, homog e neity and storag e capability of nanofib e rs 
ar e eff e ctiv e not m e r e ly to cosm e tic s but also to th e mat e rials of m e dical fi e ld such as ointm e nts, w e t 
compr e ss e s, mat e rials of c e ll cultur e and mat e rials of albumin adsorption, th e material s of el e ctronic 
mat e rial and apparatus fi e ld such as mat e rials of e l e ctrolyt e s for batt e ri e s, mat e rials of catalyst 
carri e rs for fu e l c e lls, mat e rials of catalyst carri e rs for ch e mical filt e rs and materials for adsorbing 
hazardous gas e s, th e materials of archit e ctural mat e rial fi e ld such as paints, adh e siv e s and wall 
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coating mat e rials r e spectiv e ly containing various fill e rs and pigm e nts, th e mat e rials of industrial 
material fi e ld such as purifying filt e rs and carriers of fin e particles such as activated carbon and 
titanium oxid e for purifying filters, coloring mat e rials for pictur e s, e tc. 

Furth e rmor e , in th e fi e lds wh e r e the conv e ntional ordinary synth e tic fib e rs and ultrafin e 
fib e rs could not m ee t r e quir e m e nts, th e compound solutions, e mulsions and g e ls of this invention ar e 
e xp e ct e d to pr e s e nt surfac e activiti e s and to allow ch e mical surfac e interaction s at nanom e t e r l e vel, 
such as capabiliti e s to adsorb or absorb various s ubstanc e s (such as fin e particl e s, ch e mical 
substanc e s, prot e ins, and pathog e nic microb e s), e cological adaptability and compatibility, e tc. 

On th e oth e r hand, mor e highly accurat e products ar e r e quir e d in th e fields of filt e rs (such as 
air filt e rs, ch e mical filt e rs and wat e r purifying filters), mask filt e rs, battery s e parators, blood filt e r 
mat e rials of m e dical fi e ld, materials of e xtrasomatic circulation columns, mat e rials of cell cultur e , 
in s ulating mat e rials and e l e ctronic substrat e s as e l e ctronic materials, toil e t pap e r, wiping pap e r, 
decorativ e pap e r for furniture, wall pap e r, pap e r for high quality printing, design pap e r, and high 
imag e quality printing pap e r. In thes e fi e lds, th e conv e ntional ultrafin e fib e rs and the nanofibers 
obtain e d by e l e ctrospinning are not suffici e nt in th e uniformity of fib e r diameter or cannot be 
accurat e ly controll e d in por e size or in the weight per unit ar e a, thickness or d e nsity of th e nonwoven 
fabric produced from the fib e rs. Moreover, according to the el e ctrospinning m e thod, a nonwov e n 
fabric with a wide width cannot bo effici e ntly produced due to such probl e ms as the saf e ty of 
working e nvironm e nt du e to the evaporation of the solv e nt and th e r e covery of th e solv e nt. If th e 
nanofibers of this invention are us e d, highly accurate mat e rials can be d e sign e d, and practical 
synthetic pap e rs can bo provided. Furthermor e , this invention can m ee t the needs in th e fi e lds wh e r e 
the conv e ntional synthetic fibers and ultrafin e fib e rs could not m ee t such n ee ds and wh e r e 
interactions of nanomet e r lev e l such as tho capability to adsorb or absorb various substances (fin e 
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particl e s, ch e mical substanc e s, prot e ins, e tc.) and e cological adaptability and compatibility ar e 
n ee d e d. Th e synth e tic pap e rs of this inv e ntion can solv e th e conv e ntional problems. 
[Brief description of the d Drawings} 

[Fig. 1 ] Fig. 1 is a schematic drawing showing a spinning machine for "polymer alloy fibers" 
used as the raw fibers of nanofibers. 

[Fig. 2] Fig. 2 is a transmission electron microscope (TEM) photograph showing forms of islands on 
a cross section of a polymer alloy fiber of Example 1. 

[Fig. 3] Fig. 3 is an ultrahigh resolution scanning electron microscope (SEM) photograph showing 
the forms of nylon nanofibers on the surface of the synthetic paper of Example 29. 
[Fig. 4 ] Fig. 4 is a photograph (Fig. 3) showing the surface of the synthetic paper of Example 29, 
image-processed for pore measurement. 

[Fig. 5] Fig. 5 is a schematic drawing showing a device for removing the sea component from hanks. 
[Fig. 6] Fig. 6 is a transmission electron microscope (TEM) photograph showing the forms of fibers 
on a cross section of the PPS nanofibers of Example 42. 
{Meanings of sSymbols} 

1 : hopper 

2: melting portion 

3: spin block 

4: spinning pack 

5: spinneret 

6: chimney 

7: filaments 

8 : filament-collecting finishing guide 
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9: 


first take-up roller 


10: 


second take-up roller 


11: 


winder 


12: 


sea component-removing tank 


13: 


A A 11 1 it' * 1 1 1 * 

tratmenttreatment liquid plumbing 


14: 


pump 


15: 


upper bar 


16: 


lower bar 


17: 


treatment liquid hole 


18: 


hank-like tow 


19: 


sea component-removing liquid 



[The b e st mod e s for carrying out th e inv e ntion] Detailed Description 

According to the present invention, in the recent fields of cosmetics, medical articles, etc., 
since nanofibers are mixed in a compound solution, emulsion or gel respectively, microparticles and 
nanoparticles such as precious metal particles, metal oxide particles or polymer particles of 1 \im or 
less can be homogeneously dispersed and the dispersion can be stabilized for a long period of time. 

Furthermore, if a cosmetic product containing conventional fibers with a diameter of more 
than several micrometers is used, the user feels gritty. So, such fibers cannot be practically used in 
cosmetics. However, our nanofibers are thinner than the wrinkle creases of the skin surface and have 
good affinity with the skin, being able to give a soft and natural touch to the skin. The nanofibers 
contained in a cosmetic product can keep the cosmetic product good in slipperiness, water retention, 
moisture retention, smooth spreadability and packing property and can keep it lasting longer, being 
able to provide functions unavailable from the conventional fibers. Therefore, for using the features 



24 



of nanofibers such as very small thickness and very large specific surface area, the nanofibers of this 
invention can be applied to numerous cosmetic items such as toilet waters, lotions, liquid 
foundations, shampoos, rinses, emulsions, cold creams, cleansing creams, shaving creams, hair 
creams, pack gels, ointment gels, hairdressing gels, face washing gels, soap gels and pack materials. 

Furthermore, such effects as dispersibilitv, homogeneity and storage capability of nanofibers 
are effective not merely to cosmetics but also to the materials of medical field such as ointments, wet 
compresses, materials of cell culture and materials of albumin adsorption, the materials of electronic 
material and apparatus field such as materials of electrolytes for batteries, materials of catalyst 
carriers for fuel cells, materials of catalyst carriers for chemical filters and materials for adsorbing 
hazardous gases, the materials of architectural material field such as paints, adhesives and wall 
coating materials respectively containing various fillers and pigments, the materials of industrial 
material field such as purifying filters and carriers of fine particles such as activated carbon and 
titanium oxide for purifying filters, coloring materials for pictures, etc. 

Furthermore, in the fields where the conventional ordinary synthetic fibers and ultrafine 
fibers could not meet requirements, our compound solutions, emulsions and gels present surface 
activities and allow chemical surface interactions at nanometer level, such as capabilities to adsorb or 
absorb various substances (such as fine particles, chemical substances, proteins, and pathogenic 
microbes), ecological adaptability and compatibility, etc. 

On the other hand, more highly accurate products are required in the fields of filters (such as 
air filters, chemical filters and water purifying filters), mask filters, battery separators, blood filter 
materials of medical field, materials of extrasomatic circulation columns, materials of cell culture, 
insulating materials and electronic substrates as electronic materials, toilet paper, wiping paper, 
decorative paper for furniture, wall paper, paper for high quality printing, design paper, and high 
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image quality printing paper. In these fields, the conventional ultrafine fibers and the nanofibers 
obtained by electrospinning are not sufficient in the uniformity of fiber diameter or cannot be 
accurately controlled in pore size or in the weight per unit area, thickness or density of the nonwoven 
fabric produced from the fibers. Moreover, according to the electrospinning method, a nonwoven 
fabric with a wide width cannot be efficiently produced due to such problems as the safety of 
working environment due to the evaporation of the solvent and the recovery of the solvent. If our 
nanofibers are used, highly accurate materials can be designed, and practical synthetic papers can be 
provided. Furthermore, we can meet the needs in the fields where the conventional synthetic fibers 
and ultrafine fibers could not meet such needs and where interactions of nanometer level such as the 
capability to adsorb or absorb various substances (fine particles, chemical substances, proteins, etc.) 
and ecological adaptability and compatibility are needed. The synthetic papers of this invention can 
solve the conventional problems. 

Examples of the thermoplastic polymer constituting the disarranged fibers of this inv e ntion 
include polyesters, polyamides, polyolefins, polyphenylene sulfide (PPS), etc. The polyesters 
include polyethylene terephthalate (PET), polytrimethylene terephthalate (PTT), polybutylene 
terephthalate (PBT), polylactic acid (PLA), etc. Furthermore, the polyamides include nylon 6 (N6), 
nylon 66 (N66), nylon 11 (Nil), etc. Moreover, the polyolefins include polyethylene (PE), 
polypropylene (PP), polystyrene (PS), etc. In addition to the aforesaid thermoplastic polymers, 
phenol resins, polyacrylonitrile (PAN), polyvinyl alcohol (PVA), polysulfones, fluorine-based 
polymers and their derivatives can of course be used. 

Kindly replace paragraph [0037] with the following: 

Especially polyamides typified by N6 and N66 are excellent in water absorbability and water 
retention, and if nanofibers of a polyamide are contained in the compound solution, emulsion or gel 
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of this inv e ntion to use those properties, the obtained composition can be suitably used for cosmetic 
application, etc. 

Kindly replace paragraph [0039] with the following: 

The disarranged fibers used in this inv e ntion refer to nanofibers, the number average diameter 
of which as single fibers (number average single fiber diameter) is in a range from 1 to 500 nm. The 
disarranged fibers are in a mode in which single fibers are dispersed. Furthermore, the disarranged 
fibers are not limited in length or sectional form, if they are merely formed like fibers. In this 
invention, the average value and irregularity of the single fiber diameters of nanofibers are important. 
It is important that the nanofibers are homogeneously dispersed in the compound solution, emulsion, 
gel or synthetic paper, and especially it is important that the number average single fiber diameter in 
a compound solution, emulsion or gel is 1 to 500 nm, to improve the long-term stability lest the 
nanofibers should cohere to each other or settle with the lapse of time. A preferred range is 1 to 200 
nm, and a more preferred range is 1 to 150 nm. A further more preferred range is 1 to 100 nm. 
Especially in the case where the synthetic paper of this inv e ntion is used as a filter, high performance 
and highly efficient collection are required as properties, and in the case where it is used as a 
separator or the like, high liquid impermeability is required as a property. So, it is desirable that the 
single fiber diameter of nanofibers is smaller, and in this case, it is preferred that the number average 
single fiber diameter is 1 to 150 nm. A more preferred range is 1 to 100 nm. 

Kindly replace paragraphs [0048] through [0050] with the following: 

Pb = Qfoa) - Q fob) (5) 

In this invention, it lt is preferred that the index Pb of extremal coefficient of the single fiber 
diameters expressing the rate of the fibers falling within a range of plus and minus 1 5 nm from the 
number average single fiber diameter defined as the median is 50% or more. More preferred is 60% 
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or more, and further more preferred is 70% or more. This means the irregularity of single fiber 
diameters, i.e., the degree to which single fibers with diameters close to the number average single 
fiber diameter are concentrated. A higher Pb values means that the irregularity of single fiber 
diameters is smaller. The actual methods for measuring the number average single fiber diameter 
<|>m, the sum Pa of single fiber ratios and the index Pb of extremal coefficient of single fiber 
diameters are explained in the examples described later. 

In this inv e ntion, said Thg disarranged nanofibers can be used to make the intended compound 
solution, emulsion and gel. This can be achieved only when the aforesaid nanofibers are used. For 
example, since the nanofibers obtained by the electrospinning can be usually collected only in the 
form of a nonwoven fabric, there is no idea of homogeneously dispersing the obtained nanofibers 
into a solvent, and it is difficult to do so. Actually there has been no case of dispersing the 
nanofibers into a solvent. On the other hand, in this invention, a melt spinning method with high 
productivity is used to obtain polymer alloy fibers, and the sea component is removed from them to 
obtain an aggregate of nanofibers. They are further shortened, beaten and dispersed to obtain 
disarranged nanofibers. Therefore, the compound solution, emulsion and gel as described above 
could be efficiently produced for the first time. 

The nanofiber compound solution, emulsion or gel of this invention consists o fi ncludes 
disarranged nanofibers and a solvent or gel. The compound solution, emulsion or gel of this 
invention refers to a liquid or solid in which nanofibers, or nanofibers and another chemical 
substance are mixed in a solvent or gel. 

In the compound solution of this inv e ntion , the disarranged nanofibers are dispersed in a 
solvent at a relatively low concentration. So, the compound solution has a relatively low viscosity 
and is highly flowable. Meanwhile, a substance having the disarranged nanofibers in a solvent or gel 
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at a relatively high concentration, to have a relatively high viscosity and low flowability, is defined 
as a gel. Furthermore, a compound solution formed as an emulsion, having disarranged nanofibers 
dispersed in the emulsion at a relatively low concentration, is defined as an emulsion. 
Kindly replace paragraph [0053] with the following: 

The nanofibers with a single fiber diameter of 1 to 500 nm us e d in this invention are 
compared with the conventional synthetic fibers hereunder. For the two types of conventional fibers, 
i.e., fibers with a diameter of 1 0 jim or more (hereinafter called the ordinary fibers) and fibers with a 
diameter of more than 0.5 jim to 10 (am (hereinafter called the ultrafine fibers), and for the fibers 
used in this invention with a diameter of 0.5 |im (500 nm) or less (nanofibers A and B), Table 1 
shows typical fiber diameters of the respective types of fibers. 

Kindly replace paragraph [0061] with the following: 

In this regard, if the nanofiber compound solution, emulsion or gel of this inv e ntion is used, 
the above problem can be solved. The nanofiber compound solution of this inv e ntion contains 1 8 
million nanofibers per 1 ml of the solution as shown in Table 1, and the specific surface area is also 
very large. Furthermore, if the nanofibers are cut fibers with a fiber length of 2 mm, the ratio of fiber 
length (L)/fiber diameter (D), i.e., aspect ratio is 10000 to 33000 as shown in Table 1 . These fibers 
are very long. So, if these nanofibers are added into a compound solution, emulsion or gel, the 
above-mentioned fine particles of micron level, nanoparticles or the like can be uniformly carried on 
the surfaces of the nanofibers. In this way, fine particles of a precious metal with a large specific 
gravity or fine particles of various compounding ingredients such as UV-shielding reagent can be 
dispersed scatteringly without causing cohesion or can be prevented from cohering to each other. 
Furthermore, if the narrow and long nanofibers act on the fine particles lightly cohering to each other 
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to form flocks or clusters in the solution, the particles are stirred or rubbed to destroy the flocks or 
clusters, for allowing homogenous dispersion. 

Kindly replace paragraphs [0066] through [0067] with the following: 
Moreover, as the nanofibers of this invention , it is preferred that the ratio (L/D) of the fiber 
length L (mm) to the number average diameter D (mm) is 100 to 50000. If L/D is kept in this range, 
the dispersibility of nanofibers in the compound solution, emulsion or gel of this inv e ntion can be 
enhanced. Furthermore, in the synthetic paper of this invention, if L/D is kept in the aforesaid range, 
a sheet having single nanofibers homogeneously dispersed in the synthetic paper can be obtained, 
and in addition, since the nanofibers can be more entangled with and adhesive to each other, the 
paper force of the synthetic paper can be enhanced. In the case of compound solution, emulsion or 
gel, a more preferred range is 1000 to 20000, and a further more preferred range is 500 to 2000. In 
the case of synthetic paper, it is more preferred that L/D is 1000 to 35000, and a further more 
preferred range is 3000 to 20000. 

In this inv e ntion, th eThg compound solution especially containing the nanofibers is good in 
transparency. The transparency is evaluated according to the measuring method of "P. 
Transparency" described for the examples given later. For example as in Example 6, the rate of light 
transparency of a nanofiber compound solution containing 0.01 wt% of nanofibers with a fiber length 
of 2 mm is 51%. So, the solution has excellent transparency. In this case, though the fiber diameter 
of the nanofibers is 60 nm, being smaller than the wavelength of light (400 to 700 nm), the fiber 
length is as very large as 2 mm (2000000 nm). Furthermore, as shown in Table 1, even though the 
number of nanofibers existing per 1 ml of the solution is as very large as 1 8 million, the transparency 
is very good. This is considered to be attributable to the effect of nanofibers homogeneously 
dispersed as single fibers. To further enhance the transparency, it is preferred that the fiber 
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concentration of the solution is 0.0001 to 0.01 wt%, and that the fiber length is as short as 0.05 to 0.8 
mm. A more preferred range is 0.05 to 0.2 mm. If the nanofiber concentration is too low or if the 
fiber length is too short, the effect of stabilization by the dispersion of nanofibers declines. 
Moreover, for improving the rate of light transparency, it is also effective to use an adequate 
dispersing agent. When 0.1 wt% of an anionic dispersing agent was added to a N6 nanofiber 
compound solution, the rate of light transparency rose to 63% (Example 9 given later). Furthermore, 
since the nanofibers have a fiber diameter smaller than the wavelength of light, it is theoretically 
transparent in the diameter direction, but since the fiber length is very long compared with the 
wavelength of light, transparency is considerably impaired by the influence of overlapping fibers, 
suspected adhesion, clusters, flocks, etc., and irregular reflection is also likely to occur. To prevent 
irregular reflection and to improve transparency, it is also preferred to coat or wet the surfaces of 
nanofibers with a silicone-based polymer, fluorine-based polymer, urethane-based polymer, acrylic 
polymer or the like for adjusting the refractive index. 

Kindly replace paragraphs [0076] through [0077] with the following: 
The compound solution, emulsion and gel having the nanofibers of this inv e ntion dispersed 
in them have been explained mainly in reference to their use as cosmetics. However, the 
dispersibility, homogeneity and storage stability of the nanofibers can be used not merely for 
cosmetics but also for the materials of medical field such as ointments, wet compresses, materials of 
cell culture and materials of albumin adsorption, the materials of electronic material and apparatus 
field such as materials of electrolytes for batteries and their carriers, materials of catalyst carriers for 
fuel cells, materials of catalyst carriers for chemical filters and materials of hazardous gas adsorption, 
the materials of architectural material field such as paints, adhesives and wall coating materials 
respectively containing various fillers and pigments, the materials of industrial material field such as 
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purifying filters and carriers of fine particles such as activated carbon and titanium oxide for 
purifying filters, coloring materials for pictures, etc. 

The method for producing the nanofibers to be used in the compound solution, emulsion, gel 
and synthetic paper of this inv e ntion will be described below. 

Kindly replace paragraph [0091] with the following: 

It is preferred that the nanofibers us e d in this inv e ntion are short fibers, to improve the 
homogeneous dispersibility and long-term storage stability of nanofibers, and it is preferred to 
remove the sea component from the "polymer alloy fibers" and then to cut them into short fibers. 
Furthermore, it is preferred to beat the cut fibers. 

Kindly replace paragraph [0128] with the following: 

Furthermore, the "gel" produced here in this inv e ntion refers to a gel obtained by adding a 
solvent or gel to nanofibers and further, as required, adding a certain material. The certain material 
refers to a polymer gel such as PVA gel or acrylamide gel or a natural material gel such as a 
polysaccharide. Furthermore, since the aforesaid "structural gel" of nanofibers is a pseudo gel, 
though it does not have a crosslinked structure, it is also included in the "gel." of this inv e ntion. The 
gel with a high nanofiber concentration can be produced with the nanofiber concentration kept at 10 
to 30 wt% when the nanofibers are beaten. Furthermore, to obtain a highly concentrated nanofiber 
gel, a dispersing agent such as an acrylamide-based dispersing agent, silicon-based dispersing agent 
or fluorine-based dispersing agent can be added to enhance the homogeneity of dispersion. The 
method for selecting an adequate dispersing agent is as described before, and an anionic, cationic or 
nonionic dispersing agent can also be suitably used. Moreover, it is preferred that the dispersing 
agent concentration is 0.00001 to 20 wt% based on the total weight of the gel. A more preferred 
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range is 0.0001 to 5 wt%, and a further more preferred range is 0.01 to 1 wt%. If the dispersing 
agent concentration is in this range, a sufficient dispersion effect can be obtained. 
Kindly replace paragraph [0133] with the following: 

Furthermore, the synthetic paper of this inv e ntion has a feature that the specific surface area 
is dramatically large, since the number average single fiber diameter of the disarranged nanofibers 
used in the synthetic paper of this invention is 1/10 to 1/100 of those of the conventional ultrafine 
fibers. Therefore, the synthetic paper shows peculiar properties not observed in the synthetic paper 
composed of usual ultrafine fibers, and it is expected that the adsorption properties can be greatly 
improved. That is, the synthetic paper is likely to adsorb water vapor (hygroscopic), chemical 
reagent vapors (odors), fine powders, dusts, etc. 

Kindly replace paragraphs [0135] through [0136] with the following: 
Furthermore, if nanofibers with a very small fiber diameter compared with the conventional 
ultrafine fibers are used, even a synthetic paper with a very small weight per unit area of 2 g/m 2 as 
shown in Example 33 given later has few pinholes and uniform evenness. Thus, a synthetic paper 
having a very small thickness and yet a very low air permeability can be produced. This synthetic 
paper can be used, for example, as a battery separator material allowing the migration of ions, trace 
gas or trace chemical substance but not allowing the mass migration of a liquid. Meanwhile, in 
medical surgery, the leak of body fluid or ascites fluid from the diseased part during or after surgery 
can be a fatal impairment or the leaking body fluid or ascites fluid can cause contamination with 
another pathogenic microbe. So, a diaphragm for operation compatible with the organism and 
capable of preventing the leak of body fluid is needed. As the material, an antithrombotic polymer 
film has been used, but the polymer film is not flexible being a material difficult to handle during 
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surgery. The synthetic paper of this inv e ntion is suitable also for use as such a diaphragm for 
operation. 

Furthermore, the synthetic paper of this inv e ntion has a feature that the nanofibers are 
dispersed into individual single fibers, and a synthetic paper uniform in the weight per unit area, 
thickness, evenness, etc. can be obtained as described in Example 29 given later. Moreover, the 
nanofiber synthetic paper does not contain the powdery fiber refuse produced by damaged nanofibers 
when the nanofibers are beaten, and when a synthetic paper is produced from the nanofibers, a 
uniform sheet with few defects can be formed. 

Kindly replace paragraph [0141] with the following: 

The thickness of the synthetic paper of this inv e ntion is not especially limited, since it can be 
freely controlled to suit each object by adjusting the weight per unit area. However, to obtain good 
papermaking properties and a synthetic paper with good evenness, and to sufficiently withstand 
stresses such as the tensile stress acting when the synthetic paper is processed into various products 
such as a filter and a separator, it is preferred that the thickness is 1 0 jam or more. More preferred is 
1 00 jam or more, and further more preferred is 1 50 |im or more. It is preferred that the upper limit of 
thickness is 5000 jam (5 mm) or less. 

Kindly replace paragraphs [0143] through [0148] with the following: 
The synthetic paper of this inv e ntion can be produced even without a binder, aggregate or 
base material, etc., even if it is a thin synthetic paper with a weight per unit area of 8 g/m 2 as 
described in Example 29 given later. The reason is considered to be that since the nanofibers have a 
high force to cohere with each other, though difficult to disperse, the high cohesive force can be very 
conveniently used on the contrary for papermaking, and that the nanofibers can be excellently 
entangled with and adhere to each other. 
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Furthermore, in order to obtain such nanofibers with good papermaking properties, it is 
preferred that the freeness of the nanofibers is 350 or less. More preferred is 200 or less, and further 
more preferred is 1 00 or less. It is preferred that the lower limit of freeness is 5 or more. Moreover, 
if such nanofibers are used, a synthetic paper can be produced even if the weight per unit area is as 
very low as 2 g/m 2 as described in Example 33 given later. The nanofiber synthetic paper of 
Example 33 given later is based on a screen woven fabric, but the nanofibers existing in the meshes 
of the screen woven fabric, i.e., in the meshes of lattice do not form large pinholes even though there 
is no binder, and the sheet is uniformly even. 

Furthermore, since the single fiber diameters of the disarranged nanofibers in the synthetic 
paper of this inv e ntion are uniform, the pores formed among the nanofibers of the synthetic paper are 
also uniform in size. The formation of the pores is governed by the polymer used as the nanofibers 
and the rigidity of nanofibers depending on the single fiber diameter. That is, since the nanofibers 
are bent, the pores are formed by the positions of the nanofibers existing in the synthetic paper, the 
diameters of the nanofibers and the entanglement among the nanofibers. The average pore diameter 
is several to about 10 times the single fiber diameters of the nanofibers. For example, to efficiently 
collect the fine particles or a component desired to be removed from a fluid such as a gas or liquid, it 
is preferred that the pore area of the nanofiber synthetic paper is 1 .0 jam 2 (pore diameter 1 . 1 |im) or 
less. More preferred is 0.5 |im 2 (average pore diameter 0.75 jim) or less. It is preferred that the 

1 2 

lower limit of pore area is 10 nm or more, and more preferred is 50 nm or more. 

Moreover, in the nanofiber synthetic pape r of this inv e ntion , the pore diameters are on the 
nanometer level, but it is also another feature of the synthetic paper that the irregularity of pore 
diameters is small. Since the irregularity of pore diameters is small, various fine particles (generally 
refer to dusts, foreign matters, various proteins, bacteria, etc.) can be classified. Even if a synthetic 
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paper of nanofibers is used to merely produce a filter with pore diameters of nanometer size, 
clogging may occur soon. So, it may be necessary to employ, for example, an adsorption method in 
which a gas or liquid is made to flow in parallel to the surface of the synthetic paper. Anyway, the 
uniformly very fine pores of the nanofiber synthetic paper are expected to exhibit any function using 
the collection performance on the nanometer level. 

It is preferred that the nanofiber synthetic paper of this inv e ntion h as an air permeability of 30 
cc/cm 2 /sec or less. If the synthetic fiber has a low air permeability, i.e., a high gas impermeability, it 
can be used, for example, as a partition wall such as a separator. A more preferred air permeability is 
15 cc/cm 2 /sec or less, and further more preferred is 5 cc/cm 2 /sec or less. The most preferred is 1 
cc/cm /sec or less. It is preferred that the lower limit of air permeability is 0.25 cc/cm /sec or more. 

The synthetic paper of this inv e ntion also has a feature that since the voids in the synthetic 
paper are densely packed with the disarranged nanofibers, the pinholes through the synthetic paper 
are inhibited. More particularly, it is preferred that the number of pinholes with an equivalent 
diameter of 50 (am or more penetrating from the front surface to the back surface of the paper is 0 to 
1000 holes/cm 2 . If the number of pinholes is kept at 1000 holes/cm 2 or less, the air permeability, 
liquid permeability, etc. can be kept low. A more preferred number of pinholes is 100 holes/cm 2 or 
less, and a further more preferred number is 15 holes/cm 2 or less. The most preferred number is 3 
holes/cm or less. 

It is preferred that the synthetic paper of this inv e ntion h as a surface smoothness of 300 
seconds or more. The surface smoothness in this case refers to the surface smoothness (in seconds) 
measured by the Bekk method specified in JIS P 81 19-1976. If the surface smoothness is high, the 
nanofiber synthetic paper of this inv e ntion can be used in an application requiring smoothness such 
as a circuit board using insulating paper. A more preferred surface smoothness is 1000 seconds or 
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more, and a further more preferred smoothness is 1500 seconds or more. A still further more 
preferred smoothness is 3000 seconds or more. It is preferred that the upper limit of the surface 
smoothness is 20000 seconds or less. 

In this invention, aA mixed fiber synthetic paper consisting of disarranged nanofibers with a 
number average single fiber diameter of 500 nm or less and at least 5 wt% or more of other fibers 
with a number average single fiber diameter of 1 jam or more can also be produced. It is preferred 
that the disarranged nanofibers have a number average single fiber diameter of 200 nm or less. The 
mixing weight rate of nanofibers can be measured according to "T. Method for measuring the mixing 
weight rate of nanofibers" described for the examples given later. If disarranged nanofibers and 
other fibers with a single fiber diameter of 1 \xm or more are mixed to form a paper sheet, the 
nanofiber synthetic paper obtained can be made bulky. 

Kindly replace paragraphs [0151] through [0154] with the following: 
In this inv e ntion, aA nanofiber synthetic paper in which disarranged nanofibers with a 
number average single fiber diameter of 500 nm or less, preferably 200 nm or less are laminated on a 
substrate can also be produced. If disarranged nanofibers are laminated on a substrate, the 
reinforcing effect by the substrate can improve the strength of the synthetic paper of this invention. 
In addition, if a small amount of disarranged nanofibers are laminated on a substrate, the efficiency 
of collecting various substances by nanofibers can be enhanced while the gas or liquid permeability 
can be controlled. So, such a synthetic paper can be used as a filter, etc. As for the lamination 
method, a papermaking technique can be used, or the substrate can be impregnated with a dispersion 
of nanofibers, or the dispersion can be added dropwise to the substrate, or the substrate can be 
sprayed or coated with the dispersion. Other methods can also be used. As the substrate, a woven 
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fabric, knitted fabric, nonwoven fabric, foam or the like can be adequately selected for each 
application or purpose. 

In this inv e ntion, aA compound synthetic paper containing the aforesaid nanofiber synthetic 
paper or a molded synthetic paper can also be produced. Furthermore, the nanofiber synthetic paper 
can be used to produce a filter, separator, abrasive, medical product or circuit board. 

In this inv e ntion, as As described in the text and examples, a nanofiber synthetic paper can be 
produced without using a binder. A natural pulp can be processed into paper without using a binder, 
since the fibers are branched. Various methods have been studied to make paper by fibrillating, for 
example, a thermoplastic polymer, but it has been very difficult to make paper without using a 
binder. Furthermore, it has been difficult to make paper even from the conventional ultrafine fibers 
with a very small number average single fiber diameter of 0.5 |im or more without using a binder. 

As described before, since the disarranged nano fibers of this inv e ntion can cohere with and 
be entangled with each other, paper can be made from them like a natural pulp, and a synthetic paper 
can be produced from them without using a binder. Furthermore, as described in Example 32 given 
later, disarrange nanofibers can be used as a binder to make paper from ordinary synthetic fibers or 
ultrafine fibers, and disarranged nanofibers can also be used as a binder to make a synthetic paper 
from synthetic thermoplastic polymer fibers with a number average single fiber diameter of 1 Jim or 
more. 

Kindly replace paragraphs [0161] through [0162] with the following: 

Particular examples and processed product examples of compound solutions, emulsions, gels 

and synthetic papers using the nanofibers of this invention are described below , but this inv e ntion . 

However, this disclosure is not limited thereto or thereby. 
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[Examples] 

Thi sSelected representative aspects of this invention will be described below in detail in 
reference to examples. In the examples, the following measuring methods were used. The measured 
results of examples and comparative examples are collectively shown in Tables 3 to 9. 

Kindly replace paragraphs [01 70] through [0171] with the following: 

J. Evaluation of the sum Pa of single fiber ratios of nanofibers 

For the sum Pa of single fiber ratios, the data measured in the above item I was used, and the 
sum was obtained from the formula (3) stat e d in "Th e b e st mod e s for carrying out th e inv e ntion" . A 
larger Pa value means smaller irregularity. 

K. Evaluation of the index Pb of extremal coefficient of single fiber diameters of nanofibers 

For the index Pb of extremal coefficient of single fiber diameters, the data measured in the 
above item I was used, and the index was calculated from the formula (5) stat e d in "Th e b e st mod e s 
for carrying out th e inv e ntion" . The index indicates the degree to which single fibers with diameters 
close to the number average single fiber diameter are concentrated, and a higher index Pb value 
means smaller irregularity. 

Kindly delete paragraph [0294]. 

Kindly replace paragraphs [0303] through [0304] with the following: 
{Industrial applicabilitvl Applicabilitv 

The compound solutions, emulsions and gels of this invention can be used as toilet articles 
such as beauty care liquids, packs an foundations, medical products such as ointments, wet 
compresses, materials of cell culture and materials of albumin adsorption, materials of electrolytes 
and materials of catalyst carriers for various batteries, materials of catalyst carriers for chemical 
filters, materials for adsorbing hazardous gases, products for architectural materials such as paints, 
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adhesives and wall coating materials, carriers of particles such as activated carbon and titanium 
oxide for filters, coloring materials for pictures, etc. Furthermore, the compound solutions, 
emulsions and gels can be used as raw materials for producing various fibrous structures by means of 
spraying, coating, dipping, etc. 

Moreover, the synthetic papers of this inv e ntion can be used as battery separators, abrasives, 
industrial filters such as air filters and liquid filters, medical products such as blood filters, insulating 
paper, circuit boards, etc. 

After paragraph [0304], kindly insert Tables 1 through 9 as follows: 
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